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Abstract
From 1986 to 1990 a prospective comparative study was undertaken to compare the relative accuracy of computed tomography, endogastric ultrasonography, and intraoperative surgical assessment in evaluating the depth of invasion (T category) and involvement of lymph nodes (N category) of patients with gastric carcinoma. One hundred and eight consecutive patients, who were treated by total gastrectomy and previously evaluated with computed tomography, endogastric ultrasonography, and intraoperative surgical assessment, entered the study. Results (T and N category) were compared with those of histopathological staging ( (Fig 1) . T2/T3, thickening of the gastric wall (> 12 mm) but no evidence of direct tumour extension into adjacent organs (distinguishable fat layer) (Fig 2) . T2/T3 stages were combined because computed tomography could not differentiate between T2 and T3 categories of infiltration. T4, thickening of the gastric wall with evidence of tumour extension into adjacent organs (lack of a fat layer between gastric mass and adjacent organ) (Fig 3) .
Lymph node metastases were determined by computed tomography as enlarged lymph nodes of more than 8 mm in diameter. 22 Endogastric ultrasonography Endogastric ultrasonography was performed by means of a mechanical sector scan Olympus EU-M3 (Olympus Optical Co, Germany) with a 360°view and a rated frequency of selective 7 5 or 12 MHz.
The patients were examined in a left lateral position after premedication with diazepam given intravenously. The ultrasonic endoscope was introduced and advanced into the stomach. For optimal transmission of ultrasound, the stomach was filled with 300 to 500 ml 0 9% NaCl through the rinsing channel of the endoscope during examination, which usually lasted 10 to 15 minutes. The ultrasonic aspect of tumours and their contiguous structures were assessed by moving the tip of the endoscope along all parts of the stomach. The findings were recorded with a polaroid camera.
In endosonography, tumours were identified by thickening and disruption of the typical five layered configuration of the parietal wall by a hypoechoic mass.33 Dependent on the depth of tumour infiltration into these layers the T category was assessed as: TI, tumour has disturbed echogenic layers 1 through 3 (Fig 4) . T2, tumour has disturbed echogenic layers 1 through 4 ( Fig 5) . T3, tumour has disturbed echogenic layers 1 through 5 with irregular finger like growth into perigastric fatty tissue (Fig 6) . T4, tumour has disturbed all echogenic layers with clear infiltration of contiguous organs (Fig 7) .
A differentiation ofT2 and T3 categories is not possible in certain regions of the stomach such as the ligamentum gastrocolicum, ligamentum gastrohepaticum, and the omentum major or minor, because in these minor regions there is fatty tissue between muscularis propria and serosa. Therefore tumour infiltration into fatty tissue mimics a T3 category instead of a possible T2 category. same result, which is only a fair agreement with the gold standard. There was no significant over or understaging (Tables I and IV (Table V) .
Endogastric ultrasonography Fifty eight patients had histopathologically verified lymph node metastases, of whom 36 were correctly detected by endosonography (Table  II ). In the remaining 22 cases 18 were found to be false negative and four as N1 instead of N2 category. The absence of lymph node metastases was classified correctly in 44 out of 50 cases. In the remaining six cases, the findings were false positive predicting an NI category of lymph node involvement. The strength of agreement with the gold standard was moderate (Table V) .
Intraoperative surgical assessment Among 58 patients with infiltrated lymph nodes, 25 patients were understaged and one patient was overstaged (Table III) . Of 50 patients without lymph node involvement, 26 patients were staged correctly. For the N categories, sensitivities of all staging methods tested had only a moderate strength of agreement except computed tomography with a very low value for N2 stage and endogastric ultrasonography with a value greater than 0-8 for NO stage. The predictive values in all stages were greater than 0 7 only for endogastric ultrasonography (Table V) .
Discussion
Our study shows that of the techniques tested, endosonography is the most reliable procedure for preoperative staging of gastric carcinoma. With endosonography it was possible to assess correctly the depth of tumour infiltration (T stage) in 86% (Table II) with the highest predictive values (Table IV) , while computed tomography only allowed a correct classification in 43% (Table I) . Intraoperative assessment allowed prediction of tumour stage in only 56% of the cases (Table III) . Endosonography also showed metastatic involvement of regional lymph nodes (N stage) with higher predictive values than computed tomography and intraoperative surgical assessment (Table V) . The prognosis of gastric carcinoma mainly depends on the tumour stage. The five year survival rate after gastrectomy is 85%-90% at stage I (TI, NO, MO), 45%-55% in stage II (T2-3, N0, MO), 5%-20% in stage III (TI-3, NI-3, MO), and 3% in stage IV (TI-4, NI-3, MI). 47 There are certain regions of the stomach where it is difficult to distinguish the muscular layer from the serosal layer by endosonography. In these areas the serosa is separated from the muscularis by fatty tissue as mentioned under methods. As a result T2 categories may be overstaged as T3 categories. This is not of clinical relevance, however, as the surgical treatment is the same for T2 and T3 carcinomas.
In summary, our study has shown that endogastric ultrasonography is superior to computed tomography and intraoperative surgical assessment in staging T and N categories of malignant gastric tumours. Computed tomography is of little value for preoperative decision making. As endogastric ultrasonography has by far the highest sensitivity and specificity for correct TN classification, the introduction of this technique in the preoperative diagnostic programme allows much better selection of inoperable patients. This method may therefore avoid unnecessary and potentially risky operations. 
